The fallacy of using adrenochrome reaction for measurement of reactive oxygen species formed during cytochrome p450-mediated metabolism of xenobiotics.
The adrenochrome reaction (oxidation of epinephrine to adrenochrome) has been widely employed as a standard assay for reactive oxygen species, produced under a variety of conditions, including those produced during cytochrome P450 (CYP)-mediated oxidation of substrates such as cyclosporine. However, it has been reported that epinephrine and adrenochrome can be metabolized by hepatic microsomes and that adrenochrome can also be metabolized by NADPH-CYP reductase. Thus, in the present report, we provide evidence that measurement of adrenochrome cannot be used as an index of reactive oxygen species generated during CYP-mediated metabolism of xenobiotics because adrenochrome and its precursor, epinephrine, interact with the CYP enzyme system as substrates and inhibitors. Our results indicated that adrenochrome was moderately stable in phosphate buffer but degraded rapidly (over 50% consumed in less than 2 min) by (cloned and expressed) CYP3A4 and CYP reductase in the presence of NADPH. Furthermore, both epinephrine and adrenochrome were found to be inhibitors of CYP3A4-mediated oxidation of testosterone. Together, these results lead to the conclusion that the use of adrenochrome reaction for measurement of reactive oxygen species formed during CYP3A4-mediated metabolism of xenobiotics is inappropriate.